. Amino acid proportions and codon usage of alanine and glycine in MiSp from L. hesperus (Lh), L. tredecimguttatus (Lt), L. geometricus (Lg), S. grossa (Sg), and P. tepidariorum (Pt).
. Pt MiSp_v1 is based on combining the incompletely assembled MiSp-encoding region from Scaffold 853 of the i5K genome with an ~2.3 kb TOPO-cloned PCR product, KX584004. Amino acid motifs are color coded as follows: A n = red, GA n = purple, GGX = green, GPG = blue, spacers = bold. Figure S1 . Schematic of molecular methods used to characterize MiSp-encoding loci in five species of cobweb weavers. 
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Figure S2. Neighbor joining trees for N-terminal and adjacent repetitive (left) and C-terminal and adjacent repetitive (right) MiSp encoding sequences from TOPO clones for L. tredecimguttatus (Lt) and L. geometricus (Lg). Completely sequenced clones indicated by bolded names (see
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Figure S3. Neighbor joining trees for (A) N-terminal MiSp encoding sequences from L. hesperus (Lh), L. tredecimguttatus (Lt), L. geometricus (Lg), and TOPO clones of S. grossa
(Sg); (B) N-terminal and adjacent repetitive MiSp encoding sequences from TOPO clones for S. grossa (Sg). S. grossa TOPO clones resulted from two separate PCR reactions, which are indicated here as "A#" and "B#". See Table S4 for accession numbers. Bolded names were chosen as exemplars for inspection of spacer sequences ( Figure 4 ) and tandem repeats (Table  S2) . Units are number of substitutions. Figure S4 . Amino acid proportions for theridiid MaSp1, MaSp2, and MiSp. See Table 1 a-e Based on alignments of N and C-terminal sequences, the estimated length of missing data are as follows: Lh MiSp_v2 -18 aa N-terminus; Lt MiSp_v1 -70 aa N-terminus, 80 aa Cterminus; Lt MiSp_v2 -18 aa N-terminus, 40 aa C-terminus; Lg MiSp_v1 -58 aa N-terminus, 100 aa C-terminus; Lg MiSp_v2 -18 aa N-terminus, 40 aa C-terminus. f unknown length of N-terminal plus repetitive sequence missing. g Based on the lengths of gaps reported in Scaffold 853 of the i5k genome, Pt MiSp_v1 is missing ~1172 aa of the repetitive region, assuming no introns are present in the gapped regions. Figure S6 . Top: Phylogenetic relationships among species for which MiSp sequences were available and for which tensile properties of minor ampullate silk fibers had been measured. These data were used to model the linear relationship between the proportion of GPG amino acid motifs in MiSp and the extensibility of minor ampullate silk (bottom). Raw = the averages shown in Table 3 for each species (the average from Liivak et al. 1997 [10] was used for N. clavipes). PIC = Phylogenetic Independent Contrasts calculated using various branch lengths. "Branch lengths = bold" refers to the point estimates bolded in the top phylogeny and were considered the best estimates of divergence times. To further evaluate the impact of branch lengths, we also calculated PICs using all branch lengths set to 1 and the youngest and the oldest reported divergence times (shown parenthetically in the phylogeny at top). Divergence times were taken from published molecular clock studies: Table 1 for accessions). Consensus of maximum parsimony (MP) trees for A. amino acid sequence (10 MP trees) and C. nucleotide sequence (4 MP trees). Bootstrap values ≥50% are shown above branches. B. Bayesian tree for amino acid sequences. Posterior probabilities shown. D. Maximum likelihood tree for encoding nucleotides. Units are substitutions per site in B and D. Sg MiSp_pseudo was removed from Bayesian analyses of amino acids. Lg MiSp_v1 and Lt MiSp_v2 were removed from amino acid analyses because their C-termini were < 30aa.
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Mg MiSp Figure S8 . Phylogenetic trees for C-terminal spidroin sequences (see Table 1 for accessions). Consensus of 5 maximum parsimony (MP) trees for amino acid sequence (A) and 29 MP trees for nucleotide sequence (C). Bootstrap values ≥50% are shown above branches. B. Bayesian tree for amino acid sequences. Posterior probabilities shown. D. Maximum likelihood tree for encoding nucleotides. Units are substitutions per site for B and D. Sg MiSp_pseudo was removed from Bayesian analyses of amino acids. Lg MiSp_v1 and Lt MiSp_v2 were removed from amino acid analyses because their C-termini were < 30aa.
Aa
Duplication and loss events were inferred for each tree by reconciling with two species trees (Figure 1 ). Duplications were always identical, but sometimes more losses were inferred when reconciling with the tree based on Dimitrov et al. (2016) [40] , shown here as the second number.
